Adolescence is a period of vulnerability for developing substance use disorder. Recent neuropsychological and neuroimaging studies have elucidated underlying neural vulnerabilities that contribute to initiation of substance use during adolescence. Findings suggest poorer performance on tasks of inhibition and working memory, smaller brain volumes in reward and cognitive control regions, less brain activation during executive functioning tasks, and heightened reward responsivity are predictive of youth initiating substance use during adolescence. In youth who are family history positive (FHP) for substance use disorder, poorer executive functioning, smaller volume of limbic brain regions (e.g., amygdala), sexspecific patterns of hippocampal volume, and a positive association between nucleus accumbens volume and family history density have been reported. Further, reduced white matter integrity, altered brain response during inhibitory control, including both greater and less frontal lobe response, blunted emotional processing, and weaker neural connectivity have also been found in FHP youth. Thus, there is significant overlap among the neural precursors shown to be predictive of alcohol and substance use initiation during adolescence and those that distinguish FHP from youth without a family history of substance use disorder, suggesting common targets for prevention and intervention. Understanding these predictive factors helps identify at-risk youth for prevention efforts, as well as create interventions targeting cognitive weaknesses or brain regions involved in substance use initiation.
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Introduction
Underage alcohol and drug use is recognized as a leading public health and social problem for adolescents. Alcohol is by far the most commonly used substance among adolescents, with 64% of 18 year olds endorsing lifetime alcohol use, followed by marijuana (45%) and cigarette use (31%) [1] . Acute alcohol and drug intoxication is related to a number of adverse outcomes, ranging from poor decision making to substance-related deaths [2] . Long-term consequences include poorer academic performance [3], neurocognitive deficits [4], and psychosocial problems [5, 6] . Earlier initiation of substance use is related to worse outcomes [7, 8] , with youth who begin drinking before age 15 having four to six times the rate of lifetime alcohol dependence than those who do not drink by age 21 [9, 10] . However, many of these associations reported in cross-sectional studies do not explain the directionality of alcohol use and these outcomes, thus necessitating longitudinal studies of risk factors for adolescent alcohol use, of which neuroimaging studies are reviewed herein.
One contributing factor to the peak in substance use during adolescence could be the 'imbalance' in adolescent brain development, where emotion and reward systems develop before cognitive control systems, leaving youth more vulnerable to engage in risk-taking behaviors like substance use [11,12 ,13] . Understanding the factors that contribute to initiation of substance use, particularly in regards to adolescent neurodevelopment, are important for developing targeted, effective prevention and intervention efforts to help avoid unwanted negative consequences associated with adolescent substance use.
Over the past decade, researchers have used sophisticated prospective, longitudinal designs to better understand factors that contribute to the initiation of substance use during adolescence. These studies assess youth before they have ever used any alcohol or drugs and continue assessing them over time as a portion naturally transition into substance use. This brief review will cover the existing longitudinal neuroimaging and neurocognitive studies that have identified key features that predate adolescent substance use and make youth more vulnerable to engage in substance use. Further, we review studies examining neurocognitive and neural differences that distinguish youth with a family history of substance use disorder from their peers. The majority of studies reviewed are alcohol-related, as alcohol is the most 
